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Selsnlc  Wares  Originating  in  the  Subcrustal  Layer 

Vol'TOTskly,  B.  S.,  I.  S.  Tol'Torsklyf  and  T.  Z.  Ryaboy.  Sane 
data  on  seisnic  vaves  originating  in  the  subcrostal  layer. 
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geofizlcheshllch  aetodov  razvedkl.  Prihladnaya  geofizlka,  no.  3I, 
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1_  The  Uzbek  Qeophyslcal  Trusty  in  cooperation  with  the  All-Union 

,  '  '  Scientific  Research  Institute  for  Geo]^sieal  Exploration  Methods,  conducted 

I  ”  ■ '  regional  seismic  studies  of  the  structure  of  the  earth's  crust  in  the 
C/D  Fergana  Talley  and  the  Bukhara-Khlra  oil-  and  gas-bearing  prowlnce  daring 
1958-1939  (see  Fig.  l).  Schematic  cross  sections  of  the  earth's  erUst  for 
sectors  of  the  eoreas  studied  are  shown  in  Fig.  2. 


Fig.  1.  Location  of  deep  seismic  logging  profiles 


Seismic  observations  were  carried  out  with  correlated  direct- 
crossing  and  overtaking  tlsm-dlstance  curves  whereby  the  reflected  waves 
were  recorded  simultaneously.  Selsmle  vibrations  were  recorded  by  nCC-60 
lov-freqpeney  selsmie  stations.  The  groups  of  seismographs,  each  consisting 
of  four  detecting  instruments,  were  placed  100  m  from  each  other.  Shot  points 
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were  laid  out  in  profile  at  distances  of  13  to  20  loa  for  studjrlng  the 
subsurface  structure  of  the  eaarth's  crust.  Shots  vere  placed  in  rlrers^ 
ponds,  pits,  and  wells.  The  ■ayl.iana  distance  between  shot  points  and  detectors 
was  200  km  in  the  Fergaqa  Talley  and  300  km  in  the  Bnkhara-Xhlra  prorlnce.. 

The  arerage  exploslre  charge  was  1  to  2  tons. 


Fig.  2.  Schematic  cross  sections  of  the  earth's  crust 
based  on  deep  seismic  logging 

1  -  sedimentary  deposits;  2  -  the  earth's  cnist; 

3  -  subcmstal  layer. 

A  large  nuniber  of  regular  primarily  longitudinal  wawes  related 
to  the  interfaces  in  the  sedimentary  suprapaleozoie  and  crystallixie  beds  of 
tbd  earth's  crust  were  recorded  on  seismograms.  As  to  kinematic  and  dynamic 
properties,  the  recorded  wares  are  of  three  types;  l)  longitudinal  refracted 
waves,  recorded  in  the  first  and  Bttbseq.uent  arrtrals';  2)  wares  reflected  from 
the  deep  Interfaces  of  the  earth's  crust,  recorded  at  stort  distances  (up  to 
60  to  8o  km)  and  long  distances  (up  to  3^0  km)  from  the  shot  points;  3)  Tarlous 
types  of  maltlple  reflected-refracted  and  transformed  wares  connected  '^th 
deep  interfaces.  This  Icwt  group  also  includes  wares  with  low  apparent 
velocities  (less  than  k  km/sec). 
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The  foUowlng  groups  of  vaves,  all  helongiog  to  type  1,  vere 
Interpreted:  refracted  (hefid)  vaves,  corresponding  to  the  bondries  In 
sedimentary  rocks  1^®*®  surface  (P^);  and  •granite"  (P®),  "basalt"  (P*), 

and  subcrustal  (Pre^  layers.  Figs.  5  and  4  show  the  observed  time -distance 
CTirves  determined  with  deep  seismic  logging  In  the  Buldiara-KhlTa  province. 


Fig.  5*  system  of  observed  (schematic)  tine-distance  curves 
determined  with  deep  logging:  Profile  Amn-Dar*ya  (Karabekaul)—  Rurabaa 
(Kiytash),  the  Bokham-KhiTa  oil-  and  gas-bearing  prorlnce. 

1  -  time-distance  curves  of  Pjjfe  waves;  2  -  P^  waves;  5  -  P°  waves; 

4  -  P*  waves;  5  -  ^refr  ®  ■  ^refl 

The  apparent  velocities  of  the  refrMted  waves  range  from  1.8  to 
5.7  km/sec  within  the  Pjju^  group;  from  5.8  to  6.2  km/sec  within  the  P^  group; 
from  6.3  to  7.5  within  the  P®  group;  from  6.5  to  8;0  within  the  P*  group;  and 
from  8,0  to  9.5  within  the  Pyefr  Visible  frequencies  of  these  waves 

range  between  10  and  16  cps.  The  "precritlcal"  waves  reflected  from  the  deep 
interface  boundaries  of  the  earth's  crust  were  recorded  at  a  distance  of 
30  to  60  km  from  the  shot  point. 
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The  liAtest  theoretical  and  experljBsntal  IxxTeatigatlODS  hare  shed 
new  light  on  tte  physical  nature  of  recorded  wares.  Calculations  based  on  the 
dynasdc  theory  of  distribution  of  selssilc  rlbratlons^  dsreloped  by 
a.I.  Petrashen',  A.S.  Alekseyer^  and  others  of  the  Leningrad  Branch  of  the 
Institute  of  NathenatleSf  Acadeny  of  Sciences  TIBSR^  haefe  rerealed  that  In 
single -layered  aedla^  the  strongest  wares  are  those  refleeted  beyond  the 
critical  angle  rather  than  the  head  wares.  In  the  case  of  gradient 
enrlronnents^  the  predoiBlnant  wares  are  the  rafleeted  and  refracted  wares. 
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Fig.  4.  Tine -distance  curres  of  wares  reflected  frosi  tl^  surface  of 
the  "granite"  (l),  "basalt"  (2)^  and  suberustal  (5)  layers.  The 
Fergana  Intemontane  depression 


